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Foreword 


The summer program for academically-talented students de- 
scribed in this report was a cooperative effort. Among those who 
participated in the planning and operation, special mention should 
be made of Miss Kathleen Jarrett, Mr. J. T. Fennessy, and Mr. Paul 
Buckley, who acted as coordinators between the program and the 
participating schools. 

The program received the benefit of advice and support from 
President Robert Bone, Dean Arthur Larsen, Mr. Lowell Krutsinger, 
and Mr. George Wells. 


Active in the planning and evaluation of the program were Dr. 
Claude Dillinger, Dr. Harold Phelps, Dr. Vernon Replogle, Miss 
Lillie Mae Rickman, and the three instructors. 


The summer program is only one of several programs in the 
University dealing with the education of the academically-talented 
student. A description of other activities in this field can be found in 
the issue of Illinois Education for April, 1960. 


A program similar to the one described in this report will 
be conducted in the summer session of 1960. Interested teachers are 
invited to these classes in Metcalf School. No preliminary arrange- 
ments are necessary for visitation. 


The instructors in the summer program also teach academically- 
talented students during the regular school year. Miss Flagg and Dr. 
Sands have been teaching mathematics and social studies respectively 
in the Metcalf Laboratory School gifted program for five years. Mr. 
Edwards has taught science in the same program for the past three 
years. 


Theodore Sands, Chairman 
Summer Program for Academically- 
Talented Students 
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General Description of the Program 


In the summer session of 1959 three instructors, Miss Elinor 
Flagg, Mr. Thomas Edwards, and Dr. Theodore Sands, worked with a 
group of academically-talented children. They kept a record of their 
experiences. What they did, how they did it, and what they learned 
is presented in this issue of Teacher Education. 

This is a report to other classroom teachers. It is descriptive and 
anecdotal in nature. In making this report we do not pretend to have 
found any new concepts in dealing with the academically talented, 
nor do we intend to suggest any blueprints for action. We make this 
report simply because many teachers have asked us to tell them about 
our work. We feel too that in the growing body of professional liter- 
ature dealing with the academically talented, there occasionally is 
some need to describe how generalities about how to teach the aca- 
demically talented have actually been put into practice. Our own 
experience has been that in exchanging information with other 
teachers about the specifics of classroom teaching we have gained in- 
sights and ideas for our own instruction. 

Organization of Program 

There were nineteen students in the class, twelve boys and seven 
girls, with I.Q.’s of 135 to 165 (Stanford-Binet). The youngest of the 
group was 10 years 5 months and the oldest 12 years 3 months. The 
group had been selected from the fifth and sixth grades of the public 
and parochial schools of Bloomington, Illinois, and the schools of 
the Unit 5 District of McLean County. Original recommendations for 
joining the group were made on the basis of teacher judgments sup- 
ported by tests, achievement records, and classroom ubservation. Final 
selection was made by a University committee which took into ac- 
count the recommendations and observations by the classroom 
teachers and coordinators of Special Education and the results of the 
tests given by the ISNU Psychological Testing Service. The committee 
used a variety of criteria in making its final selection: 1.Q., emotional 
maturity, achievement record, and special characteristics which might 
indicate need for or ability to benefit from the program. Selection 
was also influenced by the need to get a reasonable distribution 
between boys and girls and fifth and sixth graders. An attempt was 
also made to get an equitable distribution among the schools of 
the area. 

A close working relationship was maintained between the 
schools from which our students came (and would return to) through 
weckly meetings with the coordinators of Special Education. Teachers 
from the participating schools visited the classes and consulted with 
the instructors. 

We operated in the usual school pattern. Many of our visiting 
teachers, however, seemed to think that the atmosphere of our classes 
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was somewhat more informal and relaxed than their own. A special 
feature of the program was a weekly evaluation session in which the 
problems were discussed with a professional staff consisting of repre- 
sentatives from the Psychological Counseling Service, the Division of 
Special Education for Bloomington and Unit 5 Schools, and the 
instructors in the program. 


We worked with the class in three subject-matter areas: mathe- 
matics, social science, and science. Each instructor, who is a specialist, 
had the class for one hour each day. Attendance was not com- 
pulsory. The students were told that they could drop out of the 
program at any time. Twenty-one students started the program and 
nineteen finished. One girl had to quit because of illness, and the 
other student’s family went to Texas for a prolonged visit. There 
was some cutting of classes to play in a crucial little-league ball game 
or to play in a golf match, but on the whole attendance was regular. 

What were we trying to accomplish? When the program was still 
in the planning stage each of us wrote out a set of objectives. We 
called them “possible outcomes for the students.” As we look back 
on that phrase it looks a little pedantic; so we shall just list them 
below as objectives: 


Mathematics 


. Increased interest in mathematics 

. Appreciation of comparative values of various number systems 

. Appreciation of historical development 

. Appreciation of forms used in present day operations as compared 
with those formerly used 

5. Increased understanding of our number system 


Science 
. Increased interest in science 
. Increased understanding of science 
. Appreciation of the ways in which scientists work 
. Appreciation of the development of science 
. Appreciation of the present day methods of science as compared 
with those formerly used 
6. An appreciation of the value of the findings of scientists 
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Social Studies 

1. Increased interest in World Affairs 

2. Appreciation and understanding of the nature of the world com- 
munity of nations 

3. Appreciation and understanding of the conceptual framework which 
underlies the social sciences 

4. Increased ability to discover basic concepts in their regular classroom 
social studies 


How we went about trying to accomplish these objectives is de- 
scribed in the sections that follow. 
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Explorations in Teaching Mathematics 


Miss Extnor B. Fiacc 


To accomplish the aims set up for the work in mathematics, three 
topics were selected: 

(1) our number system, with emphasis on place value, 

(2) number systems other than the Hindu-Arabic, including 

systems with bases other than ten, and 

(3) equalities, inequalities, and an introduction to sets. 

These topics were selected because they provided opportunity for 
teaching mathematics beyond that which is regularly taught in the 
average classroom; they presented opportunity for going deeper into 
the reasoning inherent in our number system; they provided a vehicle 
by means of which students might become more resourceful in mathe- 
matical thinking and less dependent on rote learning than they had 
heen in the past. 

Methods of teaching varied somewhat with the topic under con- 
sideration. For some topics, reports were given by a group of students. 
or bv a single individual: for others, there were teacher or class demon- 
strations followed by discussion: for still others, class discussion came 
first. and later the discussion was used as the basis for an assionment. 
Almost every day an assignment was given to be prepared for the 
following day. In most cases, the assignment was teacher-made. 
dittoed, and given to the students. There was an occasional reading 
assignment, and there was an occasional practice assignment (for 
example, the use of the abacus). 


Detail Concerning Teachine the First Tonic: 
Our Number System, with Emphasis on Place Value 


From the verv beginning of the summer’s work. it was evident 
that the groun had rote learnings concerning the number cvstem: they 
used these learnings with ease. They knew the motions for solving 
exercises using the fundamental onerations, but they were not so 
certain concerning the reasons for the motions thev were using. After 
the group had solved 345 x 26 in the usual fashion. thev were asked 
how many 24’s were represented in each of the partial products. This 
was a new idea: it was a wav of thinking about the values of the 
numerals in narticular places. and it gave meaning to the operation. 

To add further depth to the understanding of multiplication, and 
at the same time to stress the importance of place value. the sroun 
learned to multiplv using the “lattice.” or “rill? method: thev also 
used the Eeyntian “duplation” method, and various wavs of breakine 
the factors into smaller factors, and into sums. Many original wavs for 
grouping partial products were discovered by students, and they 
began to see that place value was the “secret,” the reason. for the 
forms used. In short, they understood better the method by which thev 
regularly multiplied. 


Place value was also emphasized through learning to solve addi- 
tion exercises in ways new to the students. They were shocked at the 
suggestion that addition might be started at the left, but one illustra- 
tion served to show that it could be done; it could be done if sums were 
placed in the proper columns. 

There had been reluctance on the part of the students to check 
their work. These “new” methods of operation gave an impetus to 
checking. An effort was made to put into practice the slogan “The 
good mathematician always checks.” With the excuse of practicing 
on newly learned methods, willingness to check increased. 

Next, place value was studied through use of two tangible “things”: 
the counting board and the abacus. These two teaching devices were 
demonstrated and put to use by the students. 

A home-made counting board was devised (by each student) 
by drawing parallel lines on paper, and using dried lima beans as 
counters. Each line was labeled with the same name of a place value 
(in proper order). On this counting board, which was a crude imita- 
tion of the old-time counting table, the students learned to record 
quantities, placing counters in their proper places, and leaving a 
column vacant if there was no quantity to be recorded there. 

The students also learned to add and subtract with counters. In 
exercises involving “carrying” and “borrowing,” they not only saw the 
“carrying” taking place, but they actually did “carry” from one column 
to another. Obviously they were putting to use three principles on 
which our number system is built: (1) ten of one kind, or column, are 
equal to one of the next higher valued column; (2) higher valued 
columns are placed at the left of the lower valued columns; (3) a 
vacant column means that no counters of this value appear in the 
number under discussion. 

Use of the second “learning aid,” the abacus, continued to stress 
these three principles. There had been considerable interest in the 
counting board and its operations, but there was even greater interest 
and curiosity concerning the abacus. Each student was provided with 
an abacus; learnings were essentially the same as those accomplished 
with the counting board, and again, emphasis on place value was 
strong. A few students attempted multiplication with reasonable suc- 
cess, but this was not required work. Only integers were used, but 
several students observed that since the “one’s” column could be 
located anywhere, the next column to the right would be the “tenth’s” 
column; the one to the right of that would be the “hundredths” col- 
umn, and so on. There were many requests to take the abacus home to 
show the family, or to practice on operations; a few students bought an 
abacus for their own. When the students remarked that work with the 
abacus and the counting board was essentially the same as that done 
with our symbols, it was felt that the two “things” had been effective 
aids in furthering the understanding of place value. 

To be more specific concerning these learnings, it might be said 
that the students were seeing reasons for the motions they made in 
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their operations; they were learning why those motions produced 
acceptable results. They were putting into practice ideas which are 
accepted in our number system: (1) the place in which a symbol is 
located determines its value, (2) if a symbol (or a counter) is moved 
one place to the left, its value is multiplied by ten, and (3) if a symbol 
is moved one place to the right, its value becomes one-tenth of its 
former value. 

Discussion of these principles, and practice using them, paved 
the way for calling our system a “system using base ten,” since ten of 
one kind of unit make up one of the next higher unit. This in turn 
gave opportunity for the introduction of exponents, particularly 
exponents of ten, and another way to study our number system. 


Introduction of Exponents 


Students at this grade level have the background for making 
exponents meaningful: they know multiplication, and they know the 
meaning of the term factor. This group followed easily when it was 
explained (or defined) to them that in the expression 10°, “the expon- 
ent 2 tells how many times 10 is to be used as a factor,” and the follow- 
ing statement written on the board: 10? = 10 x 10 = 100. Other 
illustrations were given, written out in full, and a table arranged 
as follows: 


(1) 10*= 10x 10x 10x 10 = 10,000 
(2) 10°= 10x 10x 10 = 1000 

(3) 10?= 10x10 = 100 

(4) 10'= 10 

(5) 


From this table the students were guided to the following obser- 
vations: (1) the exponent tells the number of zeros in the expanded 
form, (2) each expression, reading downward, names a quantity 
worth one-tenth of the preceding quantity, and (3) line number 
five might be stated as 10° = 1. 

Interesting and thought-provoking discussion arose from the 
topic of exponents. The students wondered if numbers other than 10 
could be written with exponents; in other words, could any number 
have exponents and the expression be interpreted in the same way as 
ten written with an exponent. Others wondered if some of the long 
numbers they had encountered in the metric system (in their science 
class) could be written with exponents; the science instructor was 
pleased to have them do so. Through this study came another worth- 
while outcome: numbers might be expressed in several ways, and 
hence there was more than one way to write an “answer” to a 
problem. 


Uses Made of Exponents 


Exponents were used in class in two ways: (1) to analyze num- 
bers (give a breakdown in terms of place value), and (2) to write 
numbers in standard scientific notation. 
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Students compared news stories in the New York Times and in the Bloomington 
Daily Pantagraph 


Students learned to use the abacus 
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Analysis of numbers in terms of place value was taught in an 
effort to give still more meaning, more depth, to understanding our 
number system. A breakdown in terms of place value was done in 
the following fashion: 


3245 (5x 10°) + (4x10') + (2x10?) + (3x 10%) 
(5x1) + (4x10) + (2x100) + (3x 1000) 
5 + 40 + 200 + 3000 

3245 


The second use to which exponents were applied was scientific 
notation. Teaching this topic was merely a matter of defining what 
is meant by the term and putting that definition to work. Again, as 
in the introduction to exponents, the students had all the mental 
equipment upon which this definition might be built. They knew 
raultiplication, they knew something of decimals, and now they knew 
something about exponents. The class was asked for various ways 
in which 86,400 might be written; from the variety of ways suggested 
(864 x 100, 864 x 10*, and many others), the instructor selected 
8.64 x 10* as the form which is conventionally called standard sci- 
entific notation. Other similar samples were written and the following 
definition formed from the illustrations: standard scientific notation 
places one digit at the left of the decimal point, and it shows multipli- 
cation of this number by some power of 10. 

Here, now, was still another way to express a number quantity. 
Many students immediately put this form to work in their science 
class. 


Basis for Other Number Systems 


It was mentioned earlier that analysis of number values, using 
exponents, was taught to increase the students’ understanding of the 
number system, to give them insight into the principles used. It was 
also taught because it provided a basis upon which the structure of 
systems with bases other than ten might be built. The instructor 
believed that knowing other systems would add materially to the 
appreciation of our own system. The instructor knew, also, that such 
work would be of interest to the students; it would allow them to be 
creative and inventive. 

Earlier the students had been given two reading assignments 
which dealt with many ways of writing, or recording, number 
quantities. These assignments emphasized the Roman system (not 
new to the group), and the Egyptian system (entirely new to the 
students). Since the assignments required that the students not only 
read (interpret) symbols expressed in these systems, but also that they 
write number quantities, there was further extension of their ability 
to express a single quantity in several ways. Here, then, was another 
wedge which could be used in teaching the systems which were about 
to be developed. 
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Detail Concerning Second Topic: Number Systems Other 
Than Hindu-Arabic 


For the study of the second topic of the summer’s work, number 
systems other than the Hindu-Arabic, material from the University of 
Maryland Mathematics Project (Grade 7) was drawn upon rather 
heavily (complete reference in Appendix). Copies of several pages 
from the Maryland publication were made and distributed to the 
students. 


Many of the grouping arrangements suggested in this material 
were carried out, as experiments in class, using counters and re- 
arranging them into groups of various sizes. In our system, ten is 
the basic size group. That is, sixteen counters are thought of as one 
group of 10 and 6 separate ones. This same group of sixteen, however, 
might be so arranged as to show two groups of 6 each and 4 
separate ones; this would be using six as a basic group. Other similar 
regroupings were tried, and then an effort was made to write num- 
bers in a new base. With six as a base, it was decided to write this 
quantity as 24, or to write Base 6 and then 24. Obviously something 
had to be invented to keep from confusing base 6 numbers with base 
10 numbers. Eventually, the students learned to analyze numbers 
written to various bases by using exponents (as they had done for 
base 10 numbers), and they learned to add and multiply with these 
“new” numbers. 

Another activity related to the development of different bases 
was that of making a square “table” arrangement for the addition 
facts for base ten numbers; later a table was also made for multipli- 
cation, and tables were made for bases other than ten. 


Through this work, the students learned that the number of 
symbols necessary for writing number quantities in any base was the 
same as the number which designated the base; they learned that 
the place value of the column to the left of the one’s column was 
the same as the number name of the base being used. This meant 
that for a base larger than 10, new symbols would have to be invented. 
Further, they learned that the values of the following columns, as 
they proceeded to the left, was determined by finding powers of the 
number used as a base. For example, if base 6 is being used, then in 
the symbol 2345, the 5 is in the one’s place (6°), the 4 is in the 
6’s column (6'), the 3 is in the column with a place value of 36 (67), 
and the 2 is in the place which has a value of 216 (6°). 

Later in the summer, when the students were asked what part 
of their work they had enjoyed most, over half the class mentioned 
“work with bases,” and they said it with great enthusiasm. They said 
that this work had contributed to their understanding of their own 
system; this indicated to the instructor that they had achieved some 
of the “depth” desired. The students saw no special magic in base 
ten; it seemed most convenient because they had been using it a long 
time, and they thought they would, in all probability, continue to 
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use it. But they said, “Any number could be a base number.” They 
cited illustrations of base 12 being used every day in “12 inches make 
one foot,” and in the dozen idea; 16 was used in “16 ounces make 
one pound.” 


Detail Concerning the Teaching of Third Topic: 
Equalities, Inequalities, and Introduction to Sets 


The third topic of the summer course, “Equalities, inequalities, 
and introduction to sets” involved symbols that were entirely new to 
the students. The following symbols and their conventional meanings 
were introduced: 

2? means “is greater than” 

< means “‘is less than” 

f means “is not equal to” 

# means “is not greater than” 

$ means “is not less than” 
Number symbols were placed at the right and at the left of these new 
symbols, such symbols as would make true statements. For example, 
3 > 2, would indicate “3 is greater than 2;” “2 + 3.003 + 1” might 
have >, or # , org placed in the blank space and the resulting state- 
ment would be true. 

When the students were accustomed to inequality statements, 
these ideas were used to make “sets” meaningful. Statements such as 
(a) 3 +a = 6, (b) 3 + a> 6, and (c) 34+ a @6, were submitted 
to the group, and they were asked what quantity, or Guantities, might 
be substituted for a in each statement to make it true. In this way they 
became familiar with the idea that sometimes a “set” of numbers is 
the answer to a question. 


Other Class Activities 

Five oral reports were given during the summer, three by groups 
and two by individuals. Topics were partially teacher-selected, and 
partially student-chosen. The five topics used were (1) Writing 
Numerals in Other Ways, (2) Using Roman Numerals in Addition, 
Subtraction, and Multiplication, (3) How We Developed Our Base 
Ten, (4) Development of Our Numerals, and (5) Napier’s Rods. The 
group reporting on Napier’s Rods prepared several sets of “rods” and 
instructed the rest of the group as to their use. 


Conclusions, From the Group 


At the last class meeting, when the students were asked what new 
things they had learned during the summer, they named almost the 
entire course. One student said she had learned the efficiency of our 
number system as compared with other systems; others stated that 
they now understood how our system grew from some of the others. 
They said that the summer’s work had kept them “in practice”; it 
“kept the mind from getting rusty,” one student said. The comment 
most highly prized was, “It (the summer’s work) helped us to apply 
things we already knew.” The student who made this statement was 


11 


Los 
| 


asked to be more specific; she added, “Well, we already knew base 
ten, and we used that to help us make up other systems.” 

_ This comment illustrates a principie which teachers of aca- 
deinically-talented students have many opportunities to employ: 
provide as many situations (questions, activities) as possible that will 
lead students to extend learnings beyond those offered in regular 
classroom work. The student who made the above comment saw not 
merely repetition of old learnings; she saw an extension of those 
ideas; she saw the older learnings being used as a basis lor developing 
new ideas. She had a deeper understanding of our number system 
because she had created other systems. 

SOURCE MATERIAL 
teacher use: 

Commission on Mathematics of the Coliege Entrance Examination 

De on Conce pts of Equation and Inequality. 425 West 117 Street, 

New York 27, New York. 1958. 15 cents. 

Crook, Welton j. Abacus Arithmetic. Pacific Books, Palo Alto, 

California. $1.50. 

Hartung, M., Van Engen, H., Knowles, L. Seeing Through Arith- 

metic, Grade Six. Scott, Foresman and Cor, tpany, Chicago 11, Illi- 

nois. 1958. 


University of Maryland Mathematics Project. Mathematics for the 


yeventh Grade. College of Education, University of Maryland, 
College Park, Maryland. $5.00. (Includes teacher aews 
College Mathematics Study 7. ip, Yale University. Experimental 
Units for Grades Seven and E whe. Yale University, New Haven, 
Conn. $2.00. (Includes teache 
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logben, Lancelot. Tie Wonderful World of Mathematics. Garden 
tity Books, Garden City, New York. $2.95. 


Jones, Philip S. Understanding Numbers: Their History and Use. 

h’s Store, E. University Avenue, Ann Arbor, Mich- 
Smith, David E. Number Stories of Long Ago. National Council 
of Teachers of Mathematics, 1201 Sixteenth Street, N.W., Wash- 
ineton 6, D.C. $1.00, 


Smith, D. E., and Ginsburg, J. Numbers and Numerals. National 
Council of ‘Teachers of Mathematics, same address as above. 35 
cents. 


Other Materials 


\bacus (Japanese Soroban) Purchased from Orient Imports, 623 
ihside Avenue, Ann Arbor, Michigan. $2.75 each, or $30.00 
per dozen. 


his same company sells a short, simplified set of instructions for 
using the abacus for 35 cents. (Do not send stamps.) 
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Observations in Teaching Science 


Mr. THomas EDWARDS 


Purpose 

The primary purpose of this experimental surnmer program in 
science was to dete rmine: 

1. What kinds of science experiences fifth and sixth grade stu- 
dents can successfully participate in. A survey of the current 
literature dealing with science experiences of acadennic lly 
talented students of the fifth and : sixth grade levels does not 
indicate spe cific topics which have been proven su‘ 
Whether or not verngsters at this age level can do individu: ul 
project work. 

3 What kinds of science experiments can be developed whic! 
will fied application as enrichment activities in the traditional 
sienificant contribution to the 


science program: and make a 
educational program of the student. 
The content of the program in science was divided into threr 
wnajor headings. 
How Scientists Work 
2. Project Work 
3. Chemistrv 
Very early in the provram, the students were given an it 
inventory check list which was design -d to reveal their personal 
and dislikes in science. This w2s administered j 
could more adequately plan for the project wor kw 
laterr in the program. 


How Scien’isis Work 


Since the broad concept of how scientists work in solvine 
problems concerning the universe in which we live is an integral 
part of all science texts 
this area of science rather 
would be a sood place to start with ac ademnically Benthae youneste 
The basic text which was used as a cuide for the ear rly part 


and since it is customary to merely dis« 
than practice it, it was felt that thi 


science wort was How to Do an Experiment, by Pau! Goldstein Verv 
early in the discussion of methods used by scientists in solving thet 
problems, it became evident to the instructor that many of the 


eae rs had not had sufficient science experience to do experi 
mental work. For example it was noted that: 
1. Many students had too much faith in the “rote”? memoriza 
tion way of learning. 
9°. The students had no idea as to how to proceed 
answer to a thought-provoking question. 
3 Students were unable to recognize cause and effect rela 


ships. 
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4. Very few students had any idea as to the nature of a science 
experiment. 

5. Few students had heard of the scientific method. Those who 
had did not understand it. 

6. Few students had ever been in a science laboratory of any 
kind. 

7. Many students could not specifically mention ways and means 
by which science was of value to the cominunity. 

8. Very few of the students could explain why a “control” was 
necessary in a science experin.ent. 

9. Most of the students were interested in experimenting just for 
the sake of experimenting. 

10. Very few students were able to do critical reading. 


Surely if the program was to be a success, one of the first tasks 
to be completed was that of providing some laboratory experiments 
which would develop in the student some basic skills necessary for 
successful experimental work. 

The students involved in this program had tremendous ability 
to learn facts, and they had brought to the science program an 
impressive bulk of factual knowledge. But a great many of these 
facts had no meaning for the students because they had not had 
the experience of putting facts together to form science concepts. 

In order to point out to the class some of the ways in which 
scientists use facts, a rather complex problem was discussed: What 
keeps a satellite in orbit? Now, many of the students had picked up 
a lot of facts concerning this question. After listing on the board 
facts mentioned by the students which had bearing on the question 
under discussion, the students were encouraged to use the facts they 
knew and make predictions concerning what would happen under 
given circumstances. After arriving at an explanation which was 
suitable to all (and correct we might add), the students were asked 
to think of four ways in which scientists use facts in solving problems 
about the world in which we live. These four ways listed by the 
students were: 1) To explain natural phenomena; 2) To predict what 
will happen under any given circumstances; 3) To improve on the 
ways things happen naturally; and 4) To construct gadgets, tools, 
and equipment which will make our work easier. Further discussion 
led to the realization that scientists work with problems which are of 
importance to each and every person. 

Students were introduced to the scientific method through 
biographies of several famous scientists. After reading the life story 
of several men who had made important contributions in science, the 
students saw that these men had followed a well defined pattern 
of work. This pattern was identified and analyzed. Many textbooks 
refer to this pattern as the “scientific method.” The class was led to the 
understanding that this general pattern can be successfully utilized 
in arriving at a reliable conclusion to an existing problem, yet allows 
for individual variations within the general pattern. The method 
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was identified as being applicable in any field requiring analysis, 
such as mathematics, social studies, English, etc. 


Project Work 


The class was eager to start to work on their own personal 
projects in science. However, many of the students had no previous 
experience in working with laboratory equipment. Through labora- 
tory experiences of short duration the class learned to: 


. Cut and bend glass tubing. 
. Properly adjust and use a Bunsen burner. 


SOON 


Academically-talented youngsters are much impressed with 
science apparatus. The eagerness and curiosity of the group made it 
very easy to teach each of the above techniques in approximately 
ten minutes per student. 


In their individual project work various students learned to: 
. Complete electroplating experiments. 

. Use a soldering iron correctly. 

. Build a simple. electric motor. 


SOON 


. Twist or turn a stopper into a test tube. 
. Twist or turn a glass tube into a rubber stopper. 


. Rotate a bottle when pouring powders from it. 

. Fire polish glass tubing. 

. Fold filter paper correctly. 

. Weigh materials using a triple balance. 

. Read a meniscus. 

. Convert from English to metric units and vice versa. 
. Use high and low powers of a microscope. 

. Properly clean and care for a microscope. 

. Use dissection tools. 

. Make suitable laboratory drawings. 

. Use correct procedure for pouring liquids from a reagent 


. Use a straight glass tube as a dropper. 
. Connect electrical wires together. 
. Collect gases over water. 


. Make an electroscope. 

. Disperse light with a prism. 

. Illustrate Bernoulli’s principle. 
. Collect gases lighter than air. 

. Do the borax bead test. 

. Do flame tests. 

. Test for oxygen and hydrogen. 
. Operate a power supply. 


Mix acids and water. 


Pulverize coarse solids with mortar and pestle. 


bottle. 


Read a barometer, both mercury and aneroid. 


Use a galvanometer to detect small currents. 


15 


te) 
y 
Per 
r 
s 
r 
11 
12 4 
13 
1 
15 
17 
11 
12 
13 
14 
15 
16 


The area of project work was probably the most difficult part 
of the program from the teacher’s point of view. Here were twenty 
youngsters who had expressed at least twenty different interest areas 
on an interest inventory check. The instructor’s task was to know 
where to tell these youngsters to go for information concerning the 
project they wanted to do. 

The early portion of time allotted for project work was spent 
in reading, gathering data concerning what would be needed to 
complete the project, and searching for literature for material 
related to the project. After the student felt that he had sufficient 
know-how to proceed on ‘his project, a preliminary procedure sheet 
was completed and given to the instructor for final approval. 

Few of the youngsters in the group had had any previous 
experiences with project work. They had not had the opportunity 
in their local school to do individual work which went beyond that 
found in their traditional textbooks. As a result, there was con- 
siderable wheel spinning on the part of some members of the class. 
However, the spirit of experimentation was catching and soon all 
youngsters were busy on their own project. 

At the end of the fourth week of the summer program, the 
individual project work was called to a halt. Many of the students 
had asked to know more about what the other class members were 
doing. Through class discussion, it was agreed that each student 
would give to the class some form of a report or demonstration con- 
cerning the work he had been doing. This report followed the general 
pattern of the project report sheet which was drawn up by the 
students. 

It was interesting to note some of the changes that had come 
over the students in their short exposure to activities. The most 
timid girl of the group, who had stated at the beginning of the science 
class that she did not like science, was the first to volunteer to give 
a report of her science project. She had made some soap and also 
had tested the relative amounts of alkali in some of the leading 
feminine beauty soaps. One girl who was an ardent golf fan gave 
up her scheduled Tuesday golf meets to attend the science classes. 
One boy who was a star member of the junior league baseball 
program showed a great deal of enthusiasm in explaining to the 
class the theory involved in a curving baseball. 

That the class had gained some understanding of the true nature 
of an experiment was demonstrated to the instructor by the nature of 
the questions asked by class members when the students were giving 
their project reports and demonstrations. Questions such as “What 
did you learn?”, “Why did you do this project?”, “Where is your 
control?”, “Could I do this project at home?”, “Are the results of the 
experiment worth the time it took you to complete it?”, and “Why 
didn’t you do it this way?” tended to indicate that the class had 
developed a rather wholesome scientific attitude. 

At this point, some suggestions might be made regarding the 
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teacher’s role in project work. It would be futile for any teacher to 
try to answer the myriad of questions which come from youngsters 
when they are doing project work. Each student virtually is a walking 
encyclopedia on the special area of science that he is interested in. 
In this kind of science work, it is necessary that the science teacher 
be a resource person rather than one who knows all the answers. To 
accomplish this, the alert, aggressive science teacher will avail himself 
of opportunities to become acquainted with source materials to help 
him guide talented youngsters in their science experiences. 

In planning project work in the classroom it might be well to 
keep in mind some things that were characteristic of this age-group. 


1. They like to work with their hands and construct replicas, 
models, diagrams, etc. 
2. The projects which they choose to work on must be those in 
which progress is rather certain. 
3. They like to do projects which will help them explain more 
fully some of the things they are interested in. 
4. They enjoy doing something which is unique. 
5. They enjoy sharing their ideas with their classmates. 
These observations are evident when one examines the projects 
which were completed by this group of youngsters. The list of projects 
completed appears on page 19. 


In discussing project work for academically-talented youngsters, 
there is one word of caution which ought to be stated. Very often 
academically-talented youngsters are also the high achievers in class. 
and they will subordinate their real interests to those things which 
the teacher suggests. A project which is to be valuable to the student 
must arise in the mind of the student. There were numerous examples 
of this kind of project work in this experimental program. Those who 
completed projects which were of their own choosing did a much 
better job than the ones who did projects which were suggested by the 
teacher. 


Chemistry 


At the completion of the project reports, the class expressed a 
desire to study some broad area of science as a group. When ques- 
tioned, they mentioned areas ranging from astronomy to zoology. 
By a show of hands, the students overwhelmingly chose to study 
chemistry. This choice supports some of the research concerning the 
interests of academically-talented sixth and seventh grade students. 

At present, there is no one text concerning chemistry which is 
adequate for pupils of this ability. The one publication which comes 
the closest to presenting the concepts which interest academically- 
talented fifth and sixth grade youngsters is A Survey of Primary 
Principles of Chemistry for Beginners, by Calvin P. Midgley. 

The study of chemistry was introduced by having the students 
list questions which they had concerning chemistry. The following 
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list of questions which were asked prior to any formal discussion 
tends to indicate that the broad area of chemistry is a very fertile field 
to explore in developing enrichment activities for academically- 
talented fifth and sixth grade students. 


1. What is an element? 

2. What is a compound? 

3. Why do some elements occur in nature free? 

4. What is a mixture? 

5. What is an alloy? 

6. Why do elements combine? 

7. How does one atom differ from another? 

8. Has anyone ever seen an atom? 

9. If no one has ever seen an atom, how do we know so much 
about them? 

10. What are the properties of an acid? 

11. Why does iron rust, when aluminum does not? 

12. What is an inert gas? 

13. Why are certain gases inert? 

14. How did the elements get their names? 

15. What are chemical properties? 

16. How is it possible for an element to have several different 
forms? 

17. How docs one know when a chemical change has taken place? 

18. What is an isotope? 

19. Why are materials radioactive? 

20. What is a spectrum, and how can it be used to identify 
materials? 

21. What does the term “atomic weight” mean? 
22. How can one split an atom? 

These questions which were asked by the students as an out- 
growth of their experiences in project work, illustrate the value of 
project work as a motivating factor in the learning experiences of 
science students. 

Examination of these questions which were asked prior to any 
formal study of chemistry indicates that there is enough interest dis- 
played here to provide ample material for a full year’s enrichment 
activities. 

To acquaint students with the importance of a knowledge of 
the basic nature of matter, the bulletin board was used to display 
samples of elements, compounds and mixtures, terms such as atoms, 
molecules, physical properties, chemical properties, organic materials, 
inorganic materials, solids, liquids, gases, electrons, protons, neutrons, 
atomic number, atomic weight, isotope, allotrope, valence, (oxidation 
number) symbols, formulas, and chemical equations were used. 


Recommendations to Teachers 


The science program which these youngsters participated in 
provides information concerning the kinds of science experiences 
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can and should be made available for academically-talented 


students in the fifth and sixth grades. As enrichment activities for 
students of high ability, a teacher might try the following: 


1. 


More “problem solving” activities. There is entirely too much 
“problem doing” in the science experiences which are given 
in the traditional class to challenge the mind of the aca- 
demically-talented student. In “problem doing,” the problem 
is usually started by the teacher. Students merely locate and 
classify information which fits a particular scheme or set of 
questions which is guaranteed to give the correct response or 
set of ideas. “Problem solving” is a way of getting at science 
concepts; it is the act of seeking them. 


. Providing academically-talented students with genuine science 


equipment to work with. Inexpensive homemade science 
equipment is all right up to a point, but it offers no challenge 
to the academically-talented student. Now that P.L. 86%, 
Title III, is in effect, there is no legitimate excuse for schools 
not to have good scientific equipment. 

Encourage academically-talented students to pursue projects 
which they are interested in. The teacher’s role is to guide 
them, not drive them. At this age, it will be a rare case in 
which the average student recognizes related science con- 
cepts which indicate the need for further work in the form of 
a science project. 


. Supply academically-talented students with a wealth of books 


to read dealing with every phase of science. Library books 
for academically-talented students should not be “graded.” 
The academically-talented student is reading and compre- 
hending far above his chronological age and school year. 
Whenever possible, teachers should use “loaded” questions 
to challenge academically-talented students. These are ques- 
tions in which the answer is not immediately discernible. If 
students are to develop a scientific attitude, they must be 
given permission to do some speculative thinking. 


. Whenever possible, call in trained scientists such as engincers, 


doctors, and science professors to aid in teaching elementary 
students. These outside resource people will add interest and 
depth to the science program. 


. Encourage academically-talented youngsters to participate in 


and attend local science fairs, such as an interschool science 
fair or the Illinois Junior Academy of Science Fairs which are 
held at various locations throughout the State of Illinois. 


Projects Completed: 
Nuclear Energy Reacter 
Electroplating Non-Conductors 
Microscopic Study of Crystals 
Rayon by the Viscose Method 
Crystal Growing 
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Hydroponics—Growing Plants in Nutrient Solutions 
Gibberallic Acid and Its Effect on Plant Growth 
A Homemade Electric Motor 

Soap Making 

Fiber Identification and Testing 

Fundamentals of Static Electricity 

Dissection of Earthworm 

Dissection of Crayfish 

Our Neighboring Planets 

Rocketry—A Study of Thrust 

Volcano Study—Why and When of Volcano Eruptions 
The Effects of Certain Chemicals on Plant Growth 
How a Baseball Curves 

Pollen Study of Perennial Flowers 

A Working Robot 

Model Steam Turbine 

Refracting Telescope 

A Chemical Garden 

A Homemade Telegraph Set 

What Keeps a Satellite in Orbit 


(A description of these projects may be found in the various texts 
mentioned in the biblography dealing with “Where to Get Ideas 
for Science Projects.”’) 
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WHERE TO GET IDEAS FOR PROJECTS 


. Thousands of Science Projects. Compiled by M. E. Patterson and 


J. H. Kraus. National Science Foundation, Science Service. Wash- 


ington, D. C. 1953. 


. Student Projects. Compiled by John H. Woodburn. Future Sci- 


entists of America Foundation, National Science Teachers Asso- 
ciation. Washington, D. C. 1954. 


. Turtox Service Leaflets. General Biological Supply House. 3209 


South Hoyne Ave., Chicago, Illinois. Continously revised. 


. The Book of Popular Science (ten volumes). The Grolier Society. 


New York. 1957. 


. Scientific American Reader. Simon & Schuster. New York. 1953. 
. Scientific American. Published monthly. Scientific American, Inc 


415 Madison Ave., NewYork, N. Y. 


. Other magazines from which ideas for projects can be leaned are: 


Popular Science Monthly The Biology Teacher 

Popular Mechanics Magazine Science Digest 

Science and Mechanics Chemistry 

Mechanics Illustrated Tomorrow’s Scientist 

The Science Teacher Sctence Newsletter 
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Approaches to Teaching Social Studies 


Dr. THEODORE SANDS 


The social studies part of the program was concerned with world 
affairs. Since the big news events of the summer were the Geneva 
Conference of Foreign Ministers and Nixon’s trip to Russia, the work 
was confined almost exclusively to international problems. Some at- 
tention was given to the steel strike, but only as it affected the United 
States’ role in world affairs. 

Description of Activities 

No new or “special” teaching techniques were used. As a matter 
of fact, to the casual observer this class would not appear to be 
different from any other. Most of the standard teaching techniques 
were tried. Because group discussion and cartooning seemed to get 
ihe best results, these techniques gradually displaced assigned readings 
and group project work. Individual independent work was carried 
on by each member of the class during the entire session. 

The teaching was concerned with three primary areas: 

1. Interest stimulation 

2. Study habits and work techniques of the students 

3. Concepts. 


Interest Stimulation 


Arousing interest was particularly difficult with this group be- 
cause the social studies part of the program operated in a different 
climate of acceptance than did science or mathematics. .To put it 
bluntly, there was no climate of acceptance. During the first session 
it became quite evident that with only two or three exceptions 
social studies was the course they liked least in school. The students’ 
experience with social studies generally had been unpleasant. When 
asked why, they said it was “dull,” “boring,” and that generally what 
was taught seemed useless. Discussions had been cut and dried. One 
boy echoed the sentiment of the group when he remarkd that they 
were either studying something far away, people and places he would 
never sce, or something that had happened a Jong time ago—and 
who cared? Another had been forced to do a project on India—and 
he was sick of India! 

To further complicate matters, there was no interest in world 
affairs. None of the students read a paper regularly; only a few 
listened to news broadcasts and then only sporadically. They did, 
however, have a great deal of strong opinion on what to do with 
Russia, foreign aid, and the atom bomb. They treated these questions 
not as problems to which we have yet to find answers, but as subjects 
not even worthy of discussion because they already had the answer. 
Besides, that is the sort of thing that politicians, not they, would have 
to worry about. 
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What to do? The instructor started with three basic assumptions. 

1. A bright child would be motivated to find the “right” answer 

if it is proved to him that the one he thinks is right is really 
wrong. 


2. Interest is, in part, a result of knowledge. A person is not 
interested in something he knows nothing about. A build-up of 
information precedes interest or motivation. 


3. The fastest way to build up a store of information is to relate 

the topic to experiences or knowledge the child already has. 

The first task was easily accomplished. The instructor started 
by asking who was winning the cold war. The question was a complete 
dud. First there was ominous silence. Then came an undercurrent of 
snickers and giggles. And then with perfect timing came the answer, 
““The White Sox!” As the crescendo of laughter, whoops, and cat- 
calls, began to die down to a dull roar, shouts of “Yankees,” “Bears,” 
“Dodgers” took us into a verbal race for the pennant. 

After some unavoidable delay the question was again ap- 
proached. But this time it was asked only after the instructor had 
defined the cold war and showed how the headlines of the day were 
part of the struggle. The summer of 1959 was filled with the Berlin 
Crisis and the bigger question of Germany. Russia had delivered an 
ultimatum to the United States saying that the wartime agreements 
concerning the status of Berlin were no longer valid and would be 
terminated unilaterally by the Russians unless the United States, 
Great Britain, and France agreed to a new arrangement. The Big 
Four had attempted to resolve this crisis in a conference at Geneva. 
The Geneva Conference of the Big Four Ministers had broadened 
the scope of their discussion to include the whole question of German 
reunification. The conference was the lead story for most of the 
summer, sharing the headlines with such major events as the steel 
strike and Nixon’s visit to Russia. 

At this point none of the students knew very much about the 
Berlin Crisis, the question of German reunification, or the Geneva 
Conference. The information supplied by the instructor merely defined 
the cold war and identified the issues in a very general way. 

The reaction of the class was significant. “Oh, so that’s what 
you’re talking about,” said one of the girls. “That’s easy.” The feeling 
of the rest of the class was much the same. The instructor had merely 
used a lot of big words to ask about something that anyone knew. 
Why, the answer was perfectly obvious. What was the solution to the 
Berlin Crisis? “Why, man, you just lined up some of those great big 
tanks and wha-room! You set ’em rolling for East Berlin. And then 
you lined up some of those atomic cannons and wha-a-a-room! You 
sent ’em rolling toward the Commies.” The Commies would get out of 
the way——“and fast, man!” 


But would not that start a war? The class’ answer was that the 
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Commies did not have any big planes or atomic Long Johns 
(cannon). We were stronger and they knew it. “And what if they did 
start somethin’? We’d lick ’em just like we did in Korea.” 

This did not go unchallenged. Who said we licked ’em in Korea? 

The answer was that just anybody knew that! 

Someone else suggested that the Russians might not be so weak, 
because they had rockets that were better than ours. This line of 
reasoning started another series of arguments. One of the girls felt 
strongly that the Russians had to be weaker because they did not 
let people go to church. One of the boys reported that he had seen 
a picture about Russia in class last year and all the people “looked 
poor.” Others felt Russia was weaker because it was atheistic, because 
it was Communistic, because it was a dictatorship. Some felt that 
the Russian sputniks and luniks were signs of strength. 

All were very certain they had the answer. 

Towards the end of the second session the argument was stopped 
cold by a lad who quietly announced that he did not think any of the 
class knew what they were talking about and proceeded to give a 
statistical co:aparison of the armed forces of the United States and 
its allies and the U. S. S. R. and its allies. This took the class by 
complete surprise. Finally a small voice asked, “Where did you get 
those figures?” “Why,” came the reply, “they’re right on the bulletin 
board!” 

And so they were. The instructor had put a large Newsweek 
chart on the board two days before. Several of the boys had stopped 
to study it rather carefully. But the statistics on the chart had not 
entered our discussions up to this point. 

The instructor then repeated as many of the points that had been 
made by various members of the class as he could remember and 
asked where they got their information. After each repetition the 
instructor said, “All right, where did you get your facts? 1 doubi 
your arguinent. Find me some proof.” After this had been done 
several times, one of our more outspoken members exploded, “Gee, 
don’t you believe anything?” When the instructor promptly replied, 
“Not without proof!”, the class exploded with delight. They had 
found something new. For the rest of the summer categorical state- 
ments were met with a chorus of, “Where’s your proof?” “What’s 
your source?” “Sez who?” 

The instructor concluded the discussion by pointing out the 
difference between opinion and fact, prejudice and a reasoned con- 
clusion. The students admitted that they had been carrying on a dis- 
cussion on the basis of prejudice and opinion. When asked what they 
cught to do, they immediately said, “Get some facts.” 

At this point they were highly motivated to learn more about the 
Berlin Crisis and the Geneva Conference. They decided they would 
like to work in small groups, each group doing a project that would 
throw some light on these topics. 
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Work Techniques 

Before describing our experience with these projects, we must 
make one interesting, but disturbing, observation. About a week after 
the discussion described above, Mr. Edwards introduced the class to 
the idea of the scientific method. He had emphasized the point that 
while there was no one scientific method, scientists did follow the 
method which required the careful collection of data, analysis of the 
data, and drawing of conclusions in accordance with the observation 
and analysis of the data. 

In their laboratory work our students had learned not to draw 
general conclusions from a limited or unverifiable body of facts. 

The discussion we had had in our Social Studies class was 
really a case study in unscientific thinking about a public issue. The 
group had recognized their mistake and were in the process, it was 
hoped, of correcting their error by gathering some data on the issue. 
Yet when the instructor tried to get the class to see the similarity 
between the scientific method they had learned from Mr. Edwards 
and the scientific method we had agreed upon in Social Studies, the 
class failed to do so. 

We ran into several difficulties in making the comparison. In the 
first place the class did not feel they were gathering data as they did 
in the laboratory. In the laboratory they observed. They worked with 
instruments. In Social Studies they just read. There was no under- 
standing that in their reading they were gathering facts, that these 
facts would have to be verified by comparing several sources and 
checking on the reliability of the sources. 

In their Social Studies research the students treated facts as 
conclusions, rather than the new materials out of which a sound 
conclusion might be distilled. The following example might be 
cited. The instructor read to the class this statement: 

A recent eye-witness report on East Berlin describes the city as 
cold, barren, and sad. The people go about their work unsmiling. 
All around them are mute reminders of Communist destruction. East 
Germany is starving; starved in spirit and short on the material 
comforts of life. 


What generalizations could they make? There was agreement on 
the following: 

1. East Berlin was starving. 

2. East Germans were unhappy with Communism. 

3. Democracy was better than Communism. 

The instructor then tried to lead the class into an analysis of its 
thinking, hoping that the students themselves would see the fallacy 
in their method of thought. They were unable to do so. 

Could we say that East Germay was starving? The response was 
along the lines that someone had actually been there and had seen 
unhappy people. He had said East Berlin was a starving city. Besides 
everyone knew that the Communists did not eat as well as we did. 
Great emphasis was laid on the fact that the instructor had said it 
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The class investigated number systems 


was an “eye-witness” account. Therefore they thought that it was true. 

It was only after the instructor pointed out that the eye witness 
might have been a German refugee and highly prejudiced, or a paid 
propagandist for the West German Republic, that the class saw the 
fallacy of relying on only one observation. After some careful ex- 
planation of the application of a scientific method to the Social 
Studies, the class showed some comprehension. However, there was no 
sign of acceptance of the proposition. The class could at the end of the 
session verbalize the theory of applying a scientific method and logical 
thinking to the Social Studies, but there was no evidence that they 
had accepted the proposition as an integral part of their thinking. 
It was one of those things that students verbalized correctly because 
the teacher insisted it was right, but not the kind of learning that 
the student used to guide his behavior or private judgment. 

The gap between verbalization and believing had not been 
bridged. As a matter of fact, the class worked on this matter through- 
out the summer session; and it was only through a slow build-up of 
practice that some, not all, of the students were beginning to apply 
the same standards of logical thinking to their work in Social Studies 
that they were using in the science laboratory. 

Why were these students thinking one way in the laboratory and 
another in the Socia} Studies classroom? A part of the answer might 
be that the student comes to the Social Studies with a large fund of 
information and opinion. He has acquired a number of attitudes and 
beliefs as a result of his home environment and the general culture 
in which he lives. Therefore it may well be that any data which 
corroborates—or simply does not contradict—what the student feels 
to be correct, is accepted as truth. There is not the felt need, because 
of familiarity, for testing the validity of a conclusion through the 
application of logic and method. 


Project Work 


The reluctance to apply sound methods of thought was painfully - 
demonstrated in the results of the project work. The class was divided 
into three groups. Each selected a topic and made a presentation to 
the class. One group decided to produce a weekly newspaper which 
would report the important events in the struggle between the 
U.S. S. R. and the U. S. Another group chose to work up a bulletin 
board display on the Geneva Conference. The third group presented 
a mock radio broadcast called “The Struggle Over Berlin.” 

The results were, on the whole, disappointing. The final product 
showed little evidence of original thinking or any extensive investi- 
gation of available resources. 

The sources in this case were files of the New York Times, the 
Christian Science Monitor, Time, and Newsweek, and clippings the 
students had collected from the local daily newspaper, the Pantagraph. 
Two students found these sources beyond their reading ability. All 
tried the New York Times and with one exception preferred not to 
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use it. Their comments were that it was “too hard” or “boring.” The 
most popular sources were Time and the Pantagraph. At the be- 
ginning of their research, most of the students tried to find material 
for their report in the encyclopedia. When they found there was only 
background material in this old stand-by, they were a bit discouraged. 
Up to that point, evidently, most of their “research” had been limited 
to the encyclopedia. 

When told they would have to be “hound dogs” and find their 
material in current sources, some lost interest in the project entirely. 
Their attitude was that if the instructor was not going to tell them 
what to read, they would not (or couid not) do the project. At this 
stage there was a considerable amount of aimless wandering about. 
However, at the end of the allotted time, all the students had com- 
pleted a report. 

The way in which these students used the material gleaned from 
their research is worth noting. For the majority of the class the 
preparation of a report consisted of clipping or copying items, re- 
copying the material in some kind of sequence, and reading it to the 
class. The body of the report, in most cases, was a verbatim copy of 
a single article. 

The type and quality of work done by these students in the form 
of “research” and “project work” seemed to have little or no value in 
terms of enrichment. Much of what they were doing was purely 
mechanical and gave very little evidence of analytical or creative 
thinking. Therefore, the class discontinued group project work and 
moved toward cartooning. 


Cartooning as a Teaching Device 

For a time the instructor thought that the material being used 
might be too difficult, and there is evidence that some of it was. How- 
ever, it is significant that when the same body of material was used 
for an activity which by its nature required original thought and 
analysis, the results were good. 

A discussion revealed that the class thought the events in the 
news (the Geneva Conference and the steel strike) were not partic- 
ularly interesting. The instructor’s reply was to challenge their sense of 
humor and their imagination. The students felt Zorro, a then popular 
TV character, was incomparably more exciting than what was hap- 
pening in Geneva or Washington. As a matter of fact, they thought 
that the instructor was a bit “wacky” to even try to compare a Zorro 
script with the “dull” dispatches from the Geneva Conference. There 
seemed nothing to do but to prove the point. Taking a number of 
events which the class had reported on, the instructor wove these 
together into a melodramatic plot, using language and a cast of 
characters that was Zorresque. The results were electric. They, too, 
would apply imagination to the dull language of diplomacy. 

The instructor had noticed that there had been a considerable 
amount of “doodling” during some of the class discussions. Several 
students had created cartoon-type characters to visualize Gromyko 
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and Herter and had proudly showed these to the instructor. One 
student had drawn a full cartoon. After some heated discussion be- 
tween incipient playwrights and cartoonists, the class decided to 
create a cartoon strip which would dramatize the news of the week. 

After a period of trial and error, the class settled down to a pro- 
cedure of discussing the previous day’s news and analyzing its sig- 
nificance. Students were required to read the daily newspapers and 
news magazines. As much as possible, we tried to bring out the what, 
why, who, and when of the big story of the day. Students were then 
asked to draw a cartoon expressing their evaluation of the events 
discussed. Students were allowed to work in teams of two. Some 
students preferred to work alone. There was considerable shifting 
around among partners. 

In an attempt to make the class aware of the necessity for using 
a logical method of thought in the Social Studies, each student was 
required to use a “Cartoon Report Sheet.” 

The “Cartoon Report Sheet” required that the student identify 
the topic, list the important facts, and come to a conclusion. 

The students themselves soon discovered that the “Cartoon 
Report Sheet” was requiring the same general procedure as the 
“Project Report Sheet” they were using in science. There was some 
tendency in the beginning to draw the cartoon and then fill out the 
report sheet. After some discussion the class agreed that the report 
sheet was a help in coming to a sound conclusion and that it ought 
to be worked up before the cartoon was drawn. 

By the end of the session most of the students were reading the 
daily paper and following the news. There were no more complaints 
about the work’s being boring or dull. 


Investigation of Some Basic Concepts in International Relations 

In teaching concepts no serious difficulty was encountered. 
Though the concepts chosen for instruction were ones that are more 
usually dealt with in the college or advanced hich school class than 
in the elementary grades, the students were able to understand and 
apply the concepts to current events. As 2 matter of fact, the in- 
vestigation of such concepts as the nature of the medern state 
system, sovereignty, nationalism, balance of power, and national 
power, proved to be an exciting and satisfying experience to the class 
The learning of research skills and efficient work methods did not 
arouse any outbursts of enthusiasm from the students. The conceptnal 
part of the program, on the other hand, gave them a feeling of having 
learned something they had not thought of before. 

The instructor hoped to accomplish two sets of objectives in 
the work with concepts. First, he hoped to create an awareness in the 
student that a conceptual framework underlay the Social Studies: 
that the Social Studies were not just an odd, albeit sometimes inter- 
esting, collection of facts: that study of the Social Sciences could be 
made to “add up to something.” Second, he wanted to find out 
whether students of this caliber could handle concepts which are 
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commonly thought to be “advanced.” Could the concepts mentioned 
above be taught to students who had only a very limited under- 
standing of the past and only an elementary understanding of the 
world in which they lived? Seeking an answer to this question, the 
instructor tried: 

1. To help the student arrive at an understanding of what the 

concept was in terms of a generalization. 

2. To enable the student to identify the concept in situations 

which had occurred in the past. 

3. To enable the student to apply the concept to an analysis 

of pertinent events in the present. 

The method employed was to arrive at generalizations by the use 
of inductive reasoning applied to experiences which the students 
themselves had had. Once these generalizations were formulated and 
understood, it was a relatively easy matter to apply these generaliza- 
tions to the understanding of a concept which was outside the siu- 
dent’s range of experience. As it turned out, the concept, once 
mastered, actually acted as a bridge between the frame of reference 
of the student and the events which had been completely foreign 
to him. 

A brief description of how this was done might be of interest. 
To arrive at an understanding of nationalism, sovereignty, and the 
nature of the modern state system, the class started with a general 
discussion of differences to be found among people. (The class could 
have started on almost any other topic. Where one starts the discus- 
sion is of minor importance. The important thing is to have the 
discussion develop along lines that build understanding of the general- 
ization one is trying to induce.) 

The class very quickly identified differences they had observed 
among their classmates. These were then classified under general 
headings such as economic, political, social, cultural, and religious. 
These forces were then discussed in terms of their cohesive and dis- 
ruptive influence in a group. ‘The discussion then went on a rather 
long detour because several members of the class pointed out that 
differences were really one of the main causes for intolerance. The 
class seemed very much interested in this, so it was explored at some 
length. 

However, the instructor’s objective was to build an understanding 
of how certain characteristics held in common made for a feeling of 
identity in a large group. The responses to the question of what makes 
one an American brought out enough specific items for the class to 
classify them into such categories as a common language, common 
customs, a shared history, identity with a well defined geographical 
area, eic. In short they had, from their own experience, identified 
most of the elements that make for nationality and nationalism, but 
they were not identified as such. 

The students were then told to look up the dictionary definition 
of “nation” and a “state.” The class quickly identified the United 
States as both a nation and a state. 
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In response to the question what is the difference between a 
“nation” and a “state” there was considerable difference of opinion. 
A few students knew the answer, that a state had a government 
while a nation did not necessarily have one. Again the class was 
sent to the dictionary. It found that some of the members of the 
class had been right. 

In the definition of state the students found the words “not 
subject to external control.” They were asked what this meant. The 
class reaction was that it meant exactly what it said. The discussion 
was then shifted from the state to themselves. Were they free from 
external control? This set off a series of cat-calls and complainis 
about how they were controlled by TEACHERS and parents and, it 
seemed, just about everybody. Were their parents free from external 
control? It was soon established that not even teachers and parents 
could do as they wanted all the time. Was Bloomington free from 
external control? Was the state of Illinois? Was the United States? 
After much discussion, it was decided that only the United States en- 
joyed this status. 

After this understanding had been established, the class was told 
to look up “sovereignty.” By this time they had caught on to the 
instructor’s technique and were not surprised to learn they had 
defined the term. From that point on, it was easy to explore the 
various aspects of sovereignty and their implications. 

The question of whether all states were equally sovereign sct off 
a spirited discussion of the map of the world. From this emerged the 
understanding that while certain states were shown on the map as 
being sovereign, they did not in reality meet the requirements of 
freedom from external control. The satellite states were thus clearly 
identified. 

The point had been established that maps showed the boundaries 
of sovereign states or otherwise indicated the political status of 
geographic areas. A study of the world map made it apparent that 
there was a large number of sovereign states. From this, once an 
understanding of the nature of sovereignty had been reached, it was 
a simple matter to move to an undersanding of the nature of the 
modern state system. 

Once the class gained some familiarity with the facts of the 
news, they showed a remarkable ability to generalize and interpret 
these facts in terms of the concepts which had been identified. Balance 
of power, the elements of national power (economic strength, natural 
resources, manpower, technology, ideology, moral strength, morale, 
military strength, and leadership) were constantly used to interpret 
the news. Evidence of this was scen in their cartoons. On the whole, 
the discussion of concepts seemed to challenge the class and had the 
effect of adding interest to the specific facts they were asked to 
work with. For these students the abstract seemed to be the spice 
of their study. 
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Implications for the Classroom Teacher 


What we will say next is not to be taken by the reader as a judg- 
ment. Rather it is a wish. It is human for the teacher to wish that 
someone else down the line had given her students certain skills and 
work habits. This would free us to really get on with our favorite sub- 
ject matter. We are aware that the suggestions we will make beiow 
are the result, in a large measure, of our own frustrations with this 
wonderful class. On the other hand we feel that intellectually and 
emotionally, students of this caliber and age are ready for the type of 
enrichment we used. But to enrich the curriculum as we have indi- 
cated in this report presupposes a level of work habits and study skills 
which is not usual for students of this age. Therefore we feel that one 
of the things that any teacher of the academically talented ought to 
work on is the improvement of habits and skills at a much earlier age 
than is the norm for the average student. All teachers might give 
serious thought to up-grading training along the following lines: 


1. How to read analytically: 


Not ali facts are created equal. Some things are interest- 
ing; others are important. ‘The students need to be trained to 
make this decision at a very early age. 

Likewise they need to be made constantly aware of the 
difference between opinion and fact. 

We have found that students with a high level of reading 
ability may nevertheless be operating under a serious handi- 
cap because of their lack of understanding of how scientific 
reports, newspaper stories, and descriptive articles are con- 
structed. Practice in identifying the “who, when, where, what, 
why, and how” increases the operating efficiency of these 
bright students unmensely. 


2. How to work creatively: 


Thinking is a creative activity; memorization is not. A 
type of enrichment that might be started in the kindergarten 
and carried through all the grades is to encourage students to 
rely less on rote learning, memorization, or copying, and to 
rely on understanding which is expressed in their own words. 
We have noticed a disturbing tendency to copy key paragraphs 
verbatim from the encyclopedia or magazines. A “report” 
too often is primarily a copying exercise. When asked to put 
the report in their own words, students too often feel unsure 
of themselves. 


3. How to establish a definite pattern or technique for conduct- 
ing research. This would include: 


A. How to take notes 
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B. How to properly identify note material, i.e. dates, sources, 
author, etc. 


” C. How to arrange factual material so it can be quickly and 

efficiently analyzed 

)- D. How to synthesize a diverse body of material 

E. How to summarize 

d F. How to outline 

of 

a G. How to write a report 

‘ . How to find resource material: 

. 4. How to find terial 

- One of the most persistent questions in our classes has 

” been, “But where will I find material on that?” The research 

a horizon of our students has been limited, with a few excep- 

" tions, to encyclopedias, texts, and specific books on the subject. 
(One student came back from the library complaining that 
there was not a thing on the Berlin Crisis!) 

. Academically-talented students ought to be set free from 

) the limitations of graded materials. Students should be en- 
couraged to use a wide variety of sources: newspapers, maga- 

e zines, books, pamphlets, etc. No material ought to be ruled 
out as “too difficult” or “too advanced.” These decisions ought 

5 to be made by the students themselves, and only afier tnal. 

. It is only by constant use of material that requires intellectual 

C stretching that these students realize their [ull potential. 


One of the most difficult problems in working with 
the academically talented is that the guideposts (graded texts, 
materials, and curricula) are not applicable-——and there are as 
yet no substitutes. One must assume, until experience with the 
individual student proves otherwise, that no material is too 
difficult. 

Academically-talented students should be instructed in the 
use of the library and the 1esearch tools of the library (card 
catalogue, indexes, book reviews, reference books, etc.) and 
laboratory at a much earlier age than average students. 


5. How to think analytically: 
The student should constantly be asked the question, “So 
what ?” 


6. How to give expression to creative talent: 


The appreciation of symmetry, rhythm, imagery, and 
color can be given expression in a report to the class as well as 
in art or music class. A bulletin board need not always 
be serious. A turn of phrase and a catching cadence need not be 
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limited to the private hours of the student. Serious subjects 
need not be treated in a dreary way. Originality of thought 
should be paralleled with originality of expression. 


. How to experiment: 


Making mistakes is listed as an “enrichment” activity, 
because in the classroom culture of our society making mis- 
takes or committing errors is penalized. This is inherent in 
our grading system and the whole reward and acceptance 
values of the class as a social group. 


Yet if the student is to realize his full potential, he must 
have an opportunity to commit error without penalty. It is 
self-defeating to encourage a student to strike out on his own 
and then apply the samme judgments in terms of grading and 
awarding social recognition as is done to the class as a whole. 
To experiment, to rely on one’s own resources rather than the 
accepted answer, implies, by the very nature of the activity, a 
wide margin of error. Experimenters need a special privilege— 
the right to be wrong without suffering a penalty for their 
error. One way to inhibit creativity or original work is to 
penalize the student when he obviously has come up with a 
negative result. 
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